Effects of glucocorticoids on secretion of luteinizing hormone and follicle-stimulating hormone by female rat pituitary cells in vitro.
To determine if the divergent effects of glucocorticoids on the circulating levels of LH and FSH in female rats are exerted directly on the pituitary, adult female pituitary cells were treated either with no glucocorticoids or with 60 or 600 ng/ml cortisol or corticosterone during one or two 48-h incubations. During the second 48 h, some cells from each group were treated with GnRH (1.7 X 10(-12) - 4.6 X 10(-9) M). Concentrations of LH and FSH in media and cells were measured by RIA. Basal secretion of LH was inhibited 38-43% by different glucocorticoid treatment during the first 48 h and 21% by 600 ng/ml corticosterone during the second 48 h. In contrast, basal secretion of FSH was enhanced 22-64% during the first 48 h and 25-124% during the second 48 h. Secretion of LH in response to maximal stimulation with GnRH was unaffected by glucocorticoids, but maximal secretion of FSH was increased 68%. The responsiveness of the cells to GnRH, as determined from the slope of the GnRH dose-response curve for LH, was increased 43-50% by cortisol. The slope of the dose-response curve for FSH was unaffected, but the mean concentration of FSH as a function of the log dose of GnRH was increased 45-79%. Glucocorticoids had no effect on cell content of LH or total LH per dish, either under basal or maximal GnRH-stimulated conditions. Glucocorticoids increased basal cell content of FSH 41-82%, basal total FSH 35-93%, and maximal GnRH-stimulated total FSH 40-84%. These results suggest that the only negative effect of glucocorticoids on reproduction exerted at the level of the pituitary is a slight suppression of basal LH secretion, that glucocorticoids affect the pituitary directly by increasing FSH synthesis, and that the divergent effects of glucocorticoids on LH and FSH provide a novel model for differential regulation of the gonadotropins.